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To all whom Tt may concermn:

Be it known that I, RuporrH M. HUNTER,
of the city and county of Philadelphia, and
State of Pennsylvania, have invented an Im-

5 provement in HElectric Rallways, of whlch the
following is a specification.

My 11lvent10n has reference to electrie rail-
ways, and relates to an improved method of
controliing the movement of the train or car;

10 and 1t consists in certain improvements, all
of which are fully set forth in the following
specification, and shown in the accompanying
drawings, which form part thereof.

The Object of my invention 1s to provide a

t5 method of braking the electric motor, and
consists 1n 1ncreasing the counter electro-mo-
tive force of the motor until it increases above
the initial electro-motive force, whereby the
motoris converted into ageneratoror dynamo-

20 electrie machine gnd is driven by the mo-
mentum of the ear, and then establishing a
closed cirvenit from the source of electrie sap-

- ply for the motor, energizing a frietion-brake
to quickly stop the train. As the speed of

25 the motorslows down, the strength of the field-

imagnets may be increased to maintain the |

counter electro-motive force above the initial
clectro-motive force of the source of supply.
It is immaterial to my invention what the
32 source of electrical supply may be, as line-con-
ductors or batteries may be employed, as de
sired.
T'his system of braking a car or train would
-be particularly useful when it is desired to

35 stop the car or train exactly in front of the |

station or platform.

The counter - electro-motive - foree braking
system 18 particularly available in slewmfr
down the train, leaving it to the friction- brahe

40 1o fmally stop the train.

It will be observed that the motor when
braking the train acts as a generator and sup-
plies electricity to the line-conduetors, and
this is particularly advantageous, as the extra

45 duty required in going upgrade is practically
compensated for in going downgrade, as the
extra current utilized is returned to the con-
ductors again and aids the other trains in as-
cending the grade.

[P R————

This is a division of my application, Serial 50
No. 195,742, filed March 18, 1886.

In the dxawmgs Flgures 1 and 2 are sec-
tional elevations of electric motors on & rail-
way and in connection with the working-con-
ductors and embody apparatus for carrying
out my method of braking. _

A and B are the line-conduectors, and, if de-
sired, may be used as working-conductors also.

{ 1s the generator.

¥ are the motors, and are electrically con- 6o
nected to the working-conductors by wires /
and brushes e. The armatures F of the mo-
fors are 1n multiple-arc connection with the
field-magnets H, and the currents in the arma-

- |
n

- tures may be reversed by switches . 'I'he 65

field-magnets H (see Fig. 2) may be wound in
separate coils, or the coils may be tapped, as

at i, and switches K/, operated by handle K,
may be used to vary the power of the field-
magunets by increasing or decreasing the num- 7o
ber of coils in circuit on the cores.

In place of changing the power of the field-
magnets, asabove described, one or more sepa-
rate or regulating genembor -magnets, I, (see
Fig. 1,) may be connected with th@ poles or 75
cores of the field-magnets,and may be traversed
by aseparate current than that passing through
the field, and its magnetic strength may be
varied by a switch-lever, K, working with the
contacts J in circuit with various portions of So
the magnets 1. so that any desired portion of
the colls may be cut out to decreasethestrength
of the field, or vice versa., By this means 1t
1§ seen that 1f it i1s desired to stop the train
the driver has simply to operate the lever K, 35
increasing the counter electro- motive force
nntil 1t equals thednitial electro-motive torce.
Then the motor will neither act as a motor nor
as a dynamo; but now as the field of force 1s
inereased the counter electro-motive force be- go
comes the stronger, and the motor acts as a
brake. |

L: is a {rietion-brake armature, and may be
attracted by the motor-magnets or by auxil-
lary magnels, 1f desired, and may be made as g5
a core to work in a helix, asshown at L’. This
armature I 18 connected with the toggle-joint

| m, adapted to actuate the brake-shoes M. To
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malke this brake more powerful, I provide the
armature with a helix, N, in shunt-circuait »n
with the motor, and a switch, N’, inay be used.
to open or close the circuit n when the brake |
¢ 18 to be taken off or put on. When the motor
I1s normally running, the armature L is out of |
magnetic attraction sufficient to put on the
bralke; but if the circuit n be closed it will
then be attracted to put on the friction-brake.
1o Again, 1f the motor is being braked by the
counter electro-inotive force, the increase of
the field will antomatically put on the frietion-
brakes 1t the increase in the field of force is
such as to insure the attraction of the arma-
15 ture L. |

1t 18 evident that the brake armature L may
be so designed that with the greatest increase
ol the field of the motor (by increase of the
counter electro-motive force) the attraction

20 may be sach that the instant the circuit » is
closed the armature L, becoming magnetized,
lnstantly appilies the friction brake to stop the
train atter tbe counter electro motive force has
acted to slow it down, thereby enabling the

25 train to be stopped exactly at the right place.

The switeh N’ may be made to operate by
the Jlever K after it has been moved to put on
the greatest counter electro-motive force.

Any matters herein set out but not claimed

30 are not dedicated to the publie, but form sub-
ject-matter of other applications. For in-
stance, the broad invention of braking a train
by the employment of the increasing counter

| clectro-motive force is not here claimed and
35 forms subject-matter of my application No.
195,742, of 1886, and neither is the apparatus
clainied 1n this application, as that forms sub-
ject-matter of the above application and my
applications No. 248,102, of 1887, and No.

10 200,400, of 1886.

Having now described my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s—

1. The method of braking an electrically-

45 propelled vehicle,which consists in first slow-
ing down the vehicle by increasing the coun-
ter electro-motive force of the motor until it
increases above the initial electro-motive force |

| of the source of electric supply, and simulta-

neously therewith establishing a ¢losed circuit 5o
from the source of electrie supply for the mo- -
tor, energizing a friction-brake to quickly stop
the vehicle at the desired position.

2. The method of braking an electrically-
propelled vehicle, which consists in first in- g5
creasing the strength of the field-magnets of
the motor until the counter electro-motive force
of the motor increases above the initial elec-
tro-motive force of the electric supply, and
simultaneously therewith establishing a closed 6o
circait from the source of electric supply for
the motor, cnergizing a friction- brake to
quickly stop the vehicle.

3. The method of braking an electrically-
propelled vehicle, which consists in increasing 65
the counter electro-motive force of the motor
above the initial electro-motive force of the
source of eleetric supply for the motor, and
simultaneously therewilth inereasing the mag-
netism of an eclectro-magnetie friction-brake 7o
by means of the current from the same sounrce
as the motor until it 1s energized safficiently
to be automatically applied simultaneously
with and in eonjunction with the counter elec-
tro-motive forée to quickly stop the train. - 7z

4. The method of braking an electrically-
propelled vehicle,which consists inincreasing
the counter electro-motive force of the motor
above the initial electro-motive force of the
source of electric supply, and as the speed of 8o

the motor decreases increasing the strength of

the field-magnets of the moror to maintain the
counter electro-motive force above the initial
electro-motive force of the source of electric
supply, and stinultaneously therewith estab- 8g
Iishing a closed circuit from the source of elec- -
tric supply for the motor, energizing a fric-
tion-brake to quickly stop the vehicle at the
desired position.

In testimony of which invention I hereinto go
set my hand.

RUDOLPH M. HUNTER.

Witnesses:
Ricap. S. CHILD, Jr.,
ERNEST HOwWARD HUNTER.
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